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REMARKS 

Claims 1 and 5-24 are pending. Claims 21-23 are withdrawn from consideration. 
Claims 5, 5-20 and 24 are rejected. 

Amendments to the Specification 

Applicants have amended the Title of the present application to more accurately 
reflect the subject matter of the pending claims. The amendment is supported by the 
specification. The amendment does not introduce new matter. The Examiner is 
respectfully requested to enter the amendment. 

Amendments to the Claims 

Applicants have amended withdrawn claims 21 and 23. The amended claims are 
supported by the specification. The amendments to the claims do not introduce new 
matter. The Examiner is respectfully requested to enter the amendments to the claims. 

Claim Rejections - 35 U.S.C. § 103 

Claims 1-9 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burns et al. (U.S. Patent No. 5,284,133) for the reasons of record set forth on page 7-10 
of the Office Action mailed June 2, 2006 (the "June 2, 2006 Office Action"). Office 
Action mailed January 8, 2008 (the "January 8, 2008 Office Action") at 4. 

In the June 2, 2006 Office Action, the Examiner stated that Burns et al. teaches 
that many drugs, including analgesics, could advantageously be delivered by aerosol 
inhalation. The Examiner also interpreted a passage in Bums et al. as teaching that 
loxapine hydrochloride was a known headache analgesic. (June 2, 2006 Office Action at 
8, lines 19-20). The Examiner concluded that "[i]t would have been apparent to a person 
of ordinary skill in the art at the time of the instant invention that one could utilize Burn's 
inhalation device to deliver loxapine hydrochloride in the practice of a method of treating 
pain, because [Burns et al. teaches] loxapine hydrochloride is a known headache 
analgesic" {Id. at 9, lines 11-14). 
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However, the passage cited by the Examiner does not teach that loxapine 
hydrochloride is a known headache analgesic. The passage merely lists a variety of drug 
classes ("neuroleptics, psychotropics, narcotic antagonists, other central nervous system 
(CNS) drugs and headache analgesics") and then lists variety of drugs ("such as 
proclorperazine, fluphenazine hydrochloride, chlorpromazine, trifluperazine 
hydrochloride, thioridazine hydrochloride, loxapine hydrochloride, and haloperidol 
decanoate") as part of a long sentence concerning drugs for which there may be a 
tendency of some patients to overdose themselves. Burns et al., col. 7, lines 12-28. 

Applicant submits that the passage may be fairly interpreted as teaching the listed 
drugs belong to one, or perhaps more than one, of the listed classes. However, it is 
inappropriate either to interpret this passage to mean that each of the listed drugs belongs 
to each of the listed drug classes, or to select one of the listed drugs and assign it to one 
of the listed categories. The Examiner's interpretation is not how a person of ordinary 
skill in the art would have understood the meaning of the passage. The Drug Information 
Handbook, 2 nd edition, cited by the Examiner, for example, refers to loxapine' s "onset of 
neuroleptic effect" (Drug Information Handbook, at 555; emphasis added). Applicant 
notes that "neuroleptics" is the first drug class listed in the passage cited by the Examiner 
that includes loxapine hydrochloride. 

Applicants submit that the selection of the drug "loxapine hydrochloride" from 
among the various listed drugs, and assigning it to the class "headache analgesics" from 
among the various listed classes, was based not on the teachings of Burns et al, but rather 
on the teaching of Applicant's specification. It is impermissible, however, to engage in a 
hindsight reconstruction of the claimed invention using Applicant's specification as a 
template and selecting elements from a reference. 

In response to Applicants' argument that it is inappropriate to reach the teachings 
of Burns et al. to mean that loxapine hydrochloride was a known headache analgesic, the 
Examiner states that "this argument was previously rebutted in the office action mailed 
on 2/15/2007 and the Office's position is unchanged." January 8, 2008 Office Action 
at 5. However, the Office Action mailed on February 15, 2007 (the "February 15, 2007 
Office Action") does not address Applicants' argument, but provides only the conclusory 
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statement that "[t]he Examiner respectfully disagrees that Burns does not teach the utility 
of loxapine hydrochloride as a headache analgesic and that the interpretation of the 
teachings of Burns set forth in the office action mailed on June 2, 2006 is incorrect." 
February 15, 2007 Office Action at 6. 

In response to Applicant's argument that the Examiner's conclusion of 
obviousness is based on improper hindsight reasoning, the Examiner cites In re 
McLaughlin, 443 F.2d 1392, 1395, 170 USPQ 209 (CCPA 1971) for the proposition that 
"any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure , such a 
reconstruction is proper." January 8, 2008 Office Action at 5 (emphasis added). As 
indicated above, Applicants submit that the Examiner's reconstruction is of the latter, 
improper type because it is based on knowledge gleaned from Applicants' disclosure, 
rather than knowledge which was within the level of ordinary skill at the time the claimed 
invention was made. 

Claims 5 and 9 further require that the headache is a "migraine headache." 
Significantly, later in the same sentence cited by the Examiner, Burns et al. excludes 
loxapine hydrochloride from the list of drugs in the class of "migraine headache 
analgesics" (Burns at col. 7, lines 25-27). Thus, if anything, Burns et al. should be 
interpreted as teaching that loxapine hydrochloride is not a drug for the treatment of 
migraine headache. Thus, for at least this additional reason, claims 5 and 9 are not 
obvious over Burns et al. because Burns et al. teaches away from using loxapine 
hydrochloride for the treatment of migraine headache. 

In response to this argument, the Examiner states that "the Burns list is clearly not 
intended as being an exhaustive list of every known migraine analgesic and the mere fact 
that Burns chose not to explicitly cite loxapine hydrochloride as a migraine analgesic 
does not lead one to conclude that loxapine hydrochloride is not a migraine analgesic, nor 
would the teachings of Burns in column 7, lines 25-27 discourage an ordinary skilled 
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artisan from using loxapine hydrochloride to treat a migraine." January 08, 2008 Office 
Action at 5. Applicants respectfully disagree. The fact that Burns et al. place loxapine 
hydrochloride under the drug classification of "neuroleptics, psychotropics, narcotic 
antagonists, other central nervous system (CNS) drugs and headache analgesics" rather 
than the drug classification "migraine headache analgesics" undercuts the interpretation 
of the passage that is urged by the Examiner. 

Bums et al. fails to teach or suggest the use of loxapine hydrochloride in the 
treatment of headache, or migraine headache, as claimed by Applicant. Thus, the 
Examiner has failed to establish a prima facie case of obviousness, as each and every 
element of claims 1-9 and 24 is not taught or disclosed by Burns et al. 

Claims 10-15 are rejected under 35 U.S.C. § 103(a)as being unpatentable over 
Bums et al. as applied to claims 1 -9 and 24, and further in view of the Drug Information 
Handbook, 2 nd edition for the reasons of record set forth on page 1 1-12 of the June 2, 
2006 Office Action. 

The Examiner acknowledges that Burns et al. lacks teaching of loxapine dosages, 
but asserts that these are supplied by the Drug Information Handbook. As discussed 
above, Burns et al. fails to disclose the use of loxapine for the treatment of headache. 
The Drug Information Handbook, does not cure this deficiency. In fact, the Drug 
Information Handbook, indicates that loxapine is used for the treatment of psychotic 
disorders, giving no indication that the drug could be used in the treatment of headache. 
Drug Information Handbook at 554. 

Bums et al. in view of the Drug Information Handbook fails to teach or suggest 
the use of loxapine in the treatment of headache. Thus, for at least this reason, the 
Examiner has failed to establish a prima facie case of obviousness, as each and every 
element of claims 10-15 is not taught or disclosed by Bums et al. in view of the Drug 
Information Handbook. 

Moreover, the dosages taught by the Drug Information Handbook are for the 
treatment of psychotic disorders. See, e.g., Drug Information Handbook at 555 ("10 mg 
twice daily, increase dosage until psychotic symptoms are controlled") (emphasis added). 
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These dosages taught by Drug Information Handbook to treat psychotic symptoms would 
not convey to one of skill in the art what dosages are appropriate to treat headache. See 
specification at paragraphs [0024]-[0025]. 

Thus, at least for this additional reason, claims 10-15 are not obvious over Burns 
et al. in view of the Drug Information Handbook. 

In response to Applicants' argument, the Examiner states that "it would have been 
apparent to a skilled artisan that the dosages required for inhalation administration would 
be lower than those for oral administration (DIH), because via inhalation administration 
the disadvantage of first-pass metabolism of the administered drug by the liver and 
kidneys is avoided (Burns). Therefore a lower amount of drug would be needed if 
administered by inhalation. The skilled artisan would utilize the teachings of the DIH 
regarding the oral doses as a maximum starting point from which to undertake routine 
optimization of the dosage amounts as practiced in the art and it would have been well 
within the skill of the ordinary skilled artisan to ascertain what dosage amount is suitable 
for effective analgesia of headaches and migraines." January 08, 2008 Office Action 
at 6. However, the Examiner's response does not address Applicants' argument that 
dosages taught by the DIH are for the treatment psychotic disorders . Without some 
reason for doing so, one of skill in the art would not assume that the dosage of a drug 
required for one indication would be the same for another indication. The Examiner has 
not provided any such reason. Moreover, the DIH indicates that an initial dose of 10 mg 
be administered twice daily and that the dosage be increased until psychotic symptoms 
are controlled. It is not clear how one of skill in the art would take this instruction to 
"increase dosage until psychotic symptoms are controlled" as a starting point to arrive at 
a dose that is effective in treating headaches. Applicants teach at paragraphs [0024]- 
[0025] how the dosage of loxapine to treat migraine headache differs from the dosage of 
loxapine for treatment of schizophrenia. 

Claims 16-17 and 19-20 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Burns et al. as applied to claims 1-15 and 24, and further in view of 
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Nguyen et al. (U.S. Patent No. 7,040,314) for the reasons of record set forth on page 12- 
15 of the Office Action mailed June 2, 2006. 

As discussed above, Burns et al. fails to disclose the use of loxapine for the 
treatment of headache. Nguyen does not overcome this deficiency. Nguyen discloses 
loxapine in its known role as an anxiolytic, but not in the treatment of headache. 

Burns et al. in view of Nguyen fails to teach or suggest the use of loxapine in the 
treatment of headache. Thus, for at least this reason, the Examiner has failed to establish 
a prima facie case of obviousness, as each and every element of claims 16-17 and 19-20 
is not taught or disclosed by Burns et al. in view of Nguyen. 

Claims 16-18 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Bums et al, in view of Rabinowitz et al. (US 2004/0009 128) for the reasons of record set 
forth on page 15-17 of the Office Action mailed June 2, 2006. 

As discussed above, Burns et al. fails to disclose the use of loxapine for the 
treatment of headache. Because Rabinowitz et al. does not overcome this deficiency, the 
Examiner has failed to establish a prima facie case of obviousness, as each and every 
element of claims 16-18 is not taught or disclosed by Burns et al. in view of Rabinowitz 
et al. 

In response to Applicants' argument that the secondary references Nguyen and 
Rabinowitz et al. do not cure the deficiencies of Burns et al., the Examiner states that the 
argument "is not material" because Applicants' argument that Burns et al. failed to 
disclose the administration of loxapine hydrochloride to treat headache "has been clearly 
and unambiguously rebutted." January 8, 2008 Office Action at 7. However, as 
mentioned earlier, the Office Action mailed on 2/15/2007 (the "February 15, 2007 Office 
Action") does not address Applicants' argument, but provides only the conclusory 
statement that "[t]he Examiner respectfully disagrees that Burns does not teach the utility 
of loxapine hydrochloride as a headache analgesic and that the interpretation of the 
teachings of Burns set forth in the office action mailed on June 2, 2006 is incorrect." 
February 15, 2007 Office Action at 6. Moreover, claims 16-20 are not rejected over 
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Burns et al. alone, they are rejected over Burns et al. in view of either Nguyen et al. or 
Rabinowitz et al. Thus, Applicants' arguments are material because if Nguyen et al. and 
Rabinowitz et al. do not cure the deficiencies of Burns et al, then claims 16-20 are 
patentable. 

The Examiner has rejected claims 1 and 10-15 under 35 U.S.C. § 103(a) as being 
unpatentable over Dehaven et al. (WO 02/060870). January 8, 2008 Office Action at 8-9. 

The Examiner states that Dehaven et al. teaches methods of inducing analgesia in 
a patient comprising administration of compounds of formulas (I) and (lb), both of which 
encompass loxapine. The Examiner acknowledges that Dehaven et al. does not state that 
the compounds of formula (I) or (lb) are intended for headache or migraine. However, 
the Examiner contends that it would have been obvious at the time of the instant 
application to administer loxapine to treat the pain associated with a headache and that an 
ordinary skilled artisan would have had a reasonable expectation of success of treating a 
headache upon administration of loxapine because analgesics are conventionally 
administered to treat pain, headaches are characterized by the sensation of pain, and 
loxapine has analgesic properties. 

However, as Applicants have argued before, Dehaven et al. uses loxapine as a 
negative control in comparison to the stated preferred embodiments of N- 
desmethylclozapine and amoxapine and that Dehaven et al. teaches away from using 
loxapine as an analgesic because loxapine does not have the requisite delta opioid 
receptor agonist activity. See Amendment and Remarks mailed November 30, 2006 at 
page 7-8, incorporated herein by reference. 

The data in Dehaven' s Table 1 do not support an analgesic activity for loxapine. 
The data show that loxapine binds to the delta opioid receptor very weakly, with 10 uM 
loxapine resulting in only 26% inhibition of dinprenorphine binding (notably, binding to 
the kappa opioid receptor is similarly weak and to the mu opioid receptor unmeasurable). 
The weak binding of loxapine is in contrast to the strong binding of N- 
desmethylclozapine (DMCLZ), which produces 50% inhibition at 0.024 uM. Thus, 
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loxapine is at least 400-fold less potent in binding to the delta opioid receptor than 
DMCLZ. In light of this low potency, which suggested that loxapine would not have in 
vivo analgesic properties, Dehaven did not test the in vivo analgesic activity of loxapine. 
However, Dehaven did test the analgesic activity of DMCLZ, which resulted in 50% 
inhibition of acetic-acid induced writhing in mice at a dose of ~ 3 mg/kg s.c. By 
extrapolation of the in vitro opioid-receptor binding properties of DMCLZ and loxapine, 
one can compute the loxapine dose expected to produce 50% inhibition of acetic-acid 
induced writhing: 

EC<;(/ oxap ' ne — EC5o° MCLZ x IC5o' oxapine / IC5o° MCLZ 

where EC5o loxapme refers to the dose of loxapine anticipated to produce 50% inhibition of 
acetic-acid induced writhing in mice; EC 50 DMCLZ refers to the dose of DMCLZ found to 
produce 50% inhibition of acetic-acid induced writhing in mice (3 mg/kg); IC 50 loxapine 
refers to the concentration of loxapine producing 50% blockade of the delta opioid 
receptor in vitro (> 10 u.M); and ICso DMCLZ refers to the concentration of DMCLZ 
producing 50% blockade of the delta opioid receptor in vitro (0.024 uM). See Dehaven 
et al. at page 16, lines 23-24 ("Useful dosages of the compounds of the present invention 
can be determined by comparing their in vitro activity, and in vivo activity in animal 
models"). These calculations yield an anticipated EC 50 loxapine of > 1200 mg/kg. 

The LD 50 of loxapine in mice is reported to be about 65 mg/kg s.c. See Mineshita 
T, Muraoka Y, Yahara I, Inuta T, Ishikawa M, Kawaguchi J, Okada T. Toxicity Tests of 
2-Chloro-ll-(4-methyl-l-piperazinyl)-dibenzo [b,f\ [1,4] oxazepine (S-805) (I) Acute, 
Subacute and Chronic Toxicity of S-805. Oyo Yakuri Pharmacometrics 4:293-303 (1970) 
(53 mg/kg s.c. (male); 76 mg/kg s.c. (female)). Thus, the dose of loxapine suggested by 
Dehaven et al. to be required for analgesia is greater than 10-fold higher than the lethal 
dose of loxapine. Accordingly, Dehaven et al. does not teach use of loxapine as an 
analgesic, and quite to the contrary taught that efforts in this direction should result in 
fatalities prior to onset of analgesia. 

Furthermore, Dehaven et al. at most provides compounds that have a high affinity 
for the delta opioid receptor and thus may have some analgesic utility as a consequence 
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(i.e., because the compound acts as a delta opioid receptor agonist). Thus, one of skill in 
the art would have no reasonable expectation that the compounds taught by Dehaven et 
al. would be effective to treat any condition in the absence of evidence that the condition 
is mediated by the delta opioid receptor. The Examiner has provided no such evidence 
with respect to headache or migraine. 

Reconsideration is respectfully requested. 

Double Patenting 

Claims 1, 16-17 and 19 are rejected on the ground of nonstatutory obviousness- 
type double patenting as unpatentable over claims 7, 9, 10, 12 and 13 of U.S. Patent No. 
6,716,416. 

Claims 1 and 16-19 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as unpatentable overclaims 12, 15, 16 and 18 of 
copending Application No. 10/633,876. Claims 1 and 16-20 are provisionally rejected on 
the ground of nonstatutory obviousness-type double patenting as unpatentable over 
claims 1 and 7-9 of copending Application No. 10/633,877. Claims 1 and 5-15 are 
provisionally rejected on the ground of nonstatutory obviousness-type double patenting 
as unpatentable over claims 1 and 15 of copending Application No. 10/719,763. Claims 
1 and 5-15 are provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1 and 15 of copending Application 
No. 11/346,548. 

Applicants hereby agree to file appropriate terminal disclaimers in this application 
with respect to subject matter ultimately found to be patentable. 

Conclusion 

Applicants appreciate the Examiner's careful and thorough review of the 
application. Applicants request the Examiner to allow the application. In the event the 
Examiner believes a telephonic discussion would expedite allowance or help to resolve 
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outstanding issues, prosecution of the application, then the Examiner is invited to call the 
undersigned. 

This constitutes a request for any needed extension of time and an authorization to 
charge all fees therefore to Deposit Account No. 19-5117 , if not otherwise specifically 
requested. The undersigned hereby authorizes the charge of any fees created by the filing 
of this document or any deficiency of fees submitted herewith to be charged to Deposit 
Account No. 19-5117 . 

Respectfully submitted, 



Date: July 8, 2008 /Katherine Lobel-Rice/ 

{Catherine Lobel-Rice, #58,079 
Swanson & Bratschun, L.L.C. 
8210 SouthPark Terrace 
Littleton, Colorado 80120 
Telephone: (303) 268-0066 
Facsimile: (303) 268-0065 
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orally administered S-805 for 30 days 



8, 530 
8,870 

10, 000 



3,360* 
5,150 
3, 5b0* 



Significant difference hum 



11,500* 
nils, p<0.05. 



S-805 for 30 days 
organ weight 



Spleen 


Adrenal 




Submax. gl. 


Sex 






(mg) 


(mg) 


(mg) 


w 


(mg)*> 


(mg)»> 




144 


5.5 


36.5 


196 


138 


235 


245 


197* 


6.1 


30. 1 


170* 


159 


231 


295 


149 


5.8 


35.9 


| 179* 


185 


227 


■><, 


124 


5.5 


31.7 


207 


207 


236 




122 


,8 


25.4* 


| 224 


136 


232 


264 


127 


9.7 


48.5 


106 


10.9 


119 


190 


146 


9.3 


48.7 


128 


16. 4* 


122 


201 


135 


7.4* 


45.2 


112 


13.6 


134 


217 


167 


7.6* 


56.5 


135* 


14. 9* 


151 


228 


130 


7. 9* 


51.5 


131* 


13.8 


132 


20. 



c) 1% arabic gum. 

* Significa.r: <0r:r*rcnce :'nmi r,on:ro.s, p<[l.05. 



it-cm - nemo 64% a 1 wimfaz* x mw*-t>ft*v, 6 *^a?a ®mt&®tt^mt 

tlffiK— »IC J h ^ft \n- _ -j.ii ^ J- oi ') ii. „■ , ' . -> 0/., 

Iff, mKMo>#x*m*>t3m, |E6«K»'>t3. 6«iBMS?!i9JW^sp-e««6(::*j 

P/J*r j tif; - trU* C n>J,„'i " - J > * < 6 - k , 62.5mg/ 

- 'Hft-u -gfcUfc. kg#?tt6.*J3Bfc*Ji,->Ti>ift83*xfc: (table 7). 

/flBflff.* i I ',i 2 n k ,*f' T0>^<., t r^Ji^ ) c'l ©f < / -M-oA* 

3WM*>*<!>>>, •>rut^bf:fftffl*®.M'^A>'^ ttcDff, ff, $, .;,:;->• -r^w, ; s, 3 (tables), 
(table 6, fig 2). t= i tC i-o - :-;it = jfi©s-GOT 

mm- 3 82^n> g /kg mz-a^xm m.m. &ote*etoi 12.5, 62.5 
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Table 5 Organ weig it , n- , \ % i - 1 



12. (2* 
10. 67* 
8. 80* 



Food e ificiency 



Male Female Male Female Male Female Male Fcm 

0 a > 10(0) b » 10(0} 569 285 4,199 2,902 0.136 0.C 

2.5 10(0) 10(0) 473* 280 3,629 2,724 0.130 0. ] 

12.5 , 10(1) 10(1) 401+ 246 3,363 2,641 0.119 0.C 

62.5 10(7) 10(5) 302* 197* 2,Slo 2,430 0.107 0.( 

a) 1% arabic gum. 

b) Figures in parentheses indicate numbers of rats that died during 6 mouths of administration. 
* Significant difference from controls, p<0.05. 




Fig 2 Growth c 



e of rats orally administered S-805 for 6 months. 
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Dibcnzoxazepine ff&^l S-80S Z>*|43*K (I) 



c fro-n controls, p.: '."■> 



. .:' (till , l '"'.-'T ' ;y', 

12.5, 82.5n»»1t« #K* *©fcK3l 
ftt5->HiSb/:^i,'.>«ftliC'A>o^ (Table 10). 



«<— - H ' ^ ■> - < mmtm ■? & •>■> , m- 
n 5 . ^-aa^ft^-cK c ©ft^s & -c«m&« 1 mm 



A>-j^. WBfcjJrlf,-? IZTitlMK- 5 -j tin.®, 

ts-K^mmfr-it:. iaa^fr.(iv*x, 3,i.»' 

Jf*USS>Sf«***$, vt, x-c-iiiiic, y-y h-Cfiftjlfr 
&lmO W*#t/3#M-? H ' f * 20, 40 mg/kg #© 
7 -j h f K 64 mg/kg »!C BJ A v 9 7. t pJt£®ffF© 

a:ft^^ffi©«!iffi, F#©«M»fls©sm mrmife 

k 11 - ' l > t t i >ct 

WJHfc J: o 4 © *», i3ttl*£0J*'>*sj^ia t 

"Clw^ r "C --t ' GOT ffe©jg!P, J Chole- 
sterol «©M'>6^f,nf;. mm<mizme> frigate 

U'C, SD JCL *©*4f*t 7 7 MC— jfcf&fc&ffcflPS. 

S (Snell 1967) (C tJ V 5 WEftR: fc 7 'J 

- J f U : ' \ 1 5 



:!. ; fil l i 1 . 1 1 L'.JII k *"! 

i-i> ->, * ' +- f * < f 
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Table 7 Hen 



15.3 
15.0 
14.4* 



Tabus 8 Organ weight o 



rats orally administered 
Absolute 



o5 



14. 79* 
10. 55+ 



a) 
h) 


Testis for mal 






g) for fema 














9 Pla 


sma analysis of ra 


ts orally adr 




5 for 6 months 




Sex 


(mg/kg/day) 


N'o. i 
oi 


Transaminase 1 ' 
S-GOT S-GPT 


Blood urea 

i.-.'.^.O 


Alkaline 11 
phosphatase 


! Tot£.l 

(mg/rf/rj 0 


Glucose 
(mg/dQ 


P (g/dfl n 


^aia 


Q b, 
2.5 
L2.5 
62. 5 


10 
10 

:i 


40. 5 7. 8 

48. 2* 9. 6 
4fi. 1 5. 6 


17.3 
18.0 
17.2 
19.2 


18.4 
18.0 
20.5 
27.4 


74* 

107 


188 
177 
155* 
152 


6.4 
11 




0 b, 
2. 5 
12.5 
62.5 


Hi 
10 
9 
5 


41.6 8.2 
39. S 6. 3 
50.9* 8.4 
70.5* 10.3 


19.8 
18 0 
19. 7 

; 20.3* 


10.1 
12. 5 
15.6* 
14.6 


103 
85* 
81* 


157 

152 
134* 


6 8 
6. 5* 
6.5 
6.4 




Unit. 




b) 1% arable 


gum. 











Si/:.;ric:-.ut liKcrrnce fron. ::mt.-\ls, p<0,05. 



i it.: 

•f is - 

X, * 

m : 
'.»- r-J 
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11) 



e mm s-805 mmzm m 



orally admin s.sre H-8:i.- 6 months 

Hematocrit White o.oocl cel. 



S-805 for 6 months 
Organ Weight 
Thymus Thyroid 



o from controls, p<0.05. 



Hypophysis ' Submax. gl. | 



15.3 
12.4 
17.8 





Male 




9.3 
13.6 


; 84.0 
86.0 


83.5* 


21.8* 






32.5* 


73. 2+ 


64 7* 


14 3 


82.8 


82.6 


19.1 


85.2 


77.1 


19.9 


80.2 


76.4 


27.6* 


78.3 


69.2* 


. — 


Lung 




Cerebrum 


(g) b > ; 


«_ 


(g) 


0.61 ' 


1.70 


1.52 


0.54 


1.57 


1.56 


0.54 


1.40* 


1.54 


0. 38* i 


1.26* 


1.47 


941 


1.28 


1.47 


97. 4 


1.26 


1.47 


84.1 


1.14 


1,44 


67.6 


1.13 


1.44 



e from controls, p<0.05. 



Total 

P (g/<iz) 



%i\,T.>i>mtM)ti»ri h omtHb^tz. CJililHtiWl 

k It J; S^SIiCJ: (Zbinden 1963) t.Bfcn*. 

^^Kfis-HRiciS^s^fi^KfflL-f;. HP6* * u- 

$f-$C#l]K^ n 5 2.5mg/kg *&/]>££ l, 
T, -A I, 1 1 ^* > ! ~ 

mitit 62.5mg/kg k 5 (LD» © 1/2.5-1/3.6} 

S v :! 5 iS ' i ' J: -? r '->--- K 3 M ; i ji ; c i i 5 a i > 
t> 'i ;^ * i >-j>i 

r r, , , . b L _f o 



£. f S fritz 



■mtit x mux « ■» * x-?:mx£ < . 5- t-rsi: 
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Dibenzoxazepme {fc-g-#| S 805 ©81*3t»£ (I) 

itt i r sd- t - _ - ■ . -KAtzm- 1& 

% angerhans ' M t vt<38 ft t, ft 



3fc IK 

Bliss, C.I. (1938): The determination of dose- 
morcaiity curve from small numbers. Quat. 
J. Parm. and Pharmacol., 11, 212-216. 

CT, J*, fts jc ,^ .-)f, P 2 - 

Cmoro -methyl- 1-pipmamnyi) - dibemo 

[6,/][l,4]oxazepine (S-805) a>tWa IS 
TOSSa 3, 381-372. 

*tf, #w, *ac »o, ±m, r.'.a, mm, m, is 

* (1969) : -7^XHX'J7 y H:{i»5 Ce- 



: see ) 
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Special Report 

Toxicity Testing of 2-Chloro-1 1<4-methyl-1-piperazinyl)-dibenzo [b,f\ 
[1,4] oxAZEPiNE (S-805) (First Report) 

Acute Toxicity, Sub-acute Toxicity and Chronic Toxicity Testing 

Tetsuo Mineshita, Yoshihiro Muraoka, Isao Yahara, Tadayoshi Inuta, 
Michio Ishikawa, Junko Kawaguchi, Teruko Okada* 

Toxicity Tests of 2-Chloro-ll-(4-methyl-l-piperazinyl)- 
dibenzo[i,/][l,4] oxazepine (S-805) (I) 
Acute, Subacute and Chronic Toxicity of S-805 

Tetsuo Mineshita, Yoshihiro Muraoka, Isao Yahara, Tadayoshi 
Inuta, Michio Ishikawa, Junko Kawaguchi, Teruko Okada 

(Aburahi Laboratories, Shionogi & Co., Ltd. 
Koga-cho, TCoga-gun, Shiga) 



Toxicity studies of 2-chloro-n-(4-mothyl-l-piperaziny]}-dibenzo [b,f ] [1,4] oxazepine were 
performed in both sexes of tho mouse and the rat. The studies consist of; 1) acute 
toxicity tests by a single dosage in mice and rats by the oral, s r .cutaneous, ntraperitoneal 
and intravenous routes, 2} thirty days toxicity tests in mice and rats by the oral route at 
dose levels of 5,10,20 and 40 mg/kg/day for mice, and 0. 5,2,8, 32 and 64 mg/kg/day for rats, 
3) six months toxicity test in rats by the oral rou te at dose levels of 2.5, 12.5 and 62.5 mg/kg/day. 

Sedation, ataxia, catalepsy, ptosis and respiratory depression were the main toxic signs 
which appeared in both mice and rats throughout the acute experiments. LD 50 values by 
four routes of administration ranged from 22 to 76 mg/kg for mice and 18 to 381 mg/kg for 
rats. There were little differences in the values due the mode of administration in mice, 
but rats showed a large variation due to poor absorption of the drug by the subcutaneous 

The animals showed hypoactivity, catalepsy and decrease of food intake with a dose- 
response relation in the continuous administration experiments. These changes caused 
growth retardation and subsequent decrease of organ weights. 

Slight fat deposits in the hepatic cells at the central area of the lobules wore found only 
in the animals which died during the treatment. 

Spontaneous morphological changes in the kidney and the islets of the pancreas, which 
appeared in the aged males or the SD-JCL strain were apparently reduced in the drug 
treated groups in the six months experiment. It is unknown whether these findings were 
due to a primary effect of the drug or secondary to the decreased food intake. 

(Received November 14, 1969) 

Introduction 

It has been thought that neuroleptics (major tranquilizers) can be chemically divided into a 
reserpine group, a benzoquinolizine group, a phenothiazine group, and a butyrophenone group, but recently, 
the activity of the benzoxazepine group as neuroleptics has come to garner attention (Stille, et al, 1965). 

This time, we will report on our studies on the acute toxicity, sub-acute toxicity and chronic 
toxicity of the dibenzoxazepine derivative S-805 on mice and rats, as this is a compound which is highly 
anticipated as a new group of neuroleptics in relation to humans, and for which the conditional response 
inhibition activity, the spontaneous movement inhibition activity, the anti-apomorphine activity and the 
cataleptic activity has been confirmed in animal testing (Kido, et al, 1969). 

(293) 
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Test Material and Method 

1. Compound 

S-805 has the chemical structure shown in Figure 1, and as a white or yellow colored, odorless and 
tasteless crystalline powder, it is insoluble in water, but it is readily soluble in a wide variety of 
organic solvents including weak acids, and it has a melting point of 106~1 12°C (degradation). 



Fig 1 Chemical structure of S-805 
2. Test method 

Throughout this testing, we used ICR-JCL mice, and SD-JCL rats as the test subjects, and 
maintaining the animals in a subject room with a room temperature of 24~26°C and a humidity of 
52-57%, we supplied the animals with Aburahi Laboratories solid food and tap water. 
1) Acute toxicity 



We administered the compound one time each orally, subcutaneously, intraperitoneally, 
and intravenously, to mice (20-29 g) and rats (130-200 g) which had fasted for 18-20 
hours prior to administration of the compound, and dissolving a specific amount of the 
compound in IN HC1, we adjusted the pH to 4-4.5 using bicarbonate soda prior to use. 
Using 4-9 dosages on both the mice and rats, with ten animals per dosage, the 
observation period was 3 days. Dissecting the fatalities and the subjects that managed to 
survive through the third day, we performed visual and invasive observations using II-E 
dyes. 

We calculated the LD 50 using the Bliss method (Bliss, 1938) 

2) Sub-acute toxicity 

For 30 days continuously, we orally administered S-805 that was suspended in a 1% gum 
Arabic to five groups of rats and four groups of mice, wherein there were twelve subjects 
per group. The dosage amount was 5, 10, 20, and 40 mg/kg per day for the mice, and for 
the rats, it was 0.5, 2, 8, 32, and 64 mg/kg. Using one group each as the control group, 
we administered only a 1% gum Arabic solution to these animals. During the dosage 
period, we performed measurements of the general state and weight of the animals as 
well as autopsies on the dead subjects, and we also measured the amount of food the 
subjects took. At the end of the testing, we randomly selected ten subjects from each 
group, and performing blood testing as well as dissection and measuring the weight of the 
internal organs, we performed a histological exam on ten rats and seven mice. When the 
number of surviving subjects within a group did not meet the above numbers, we 
performed this testing on all subjects within the group. 

Please refer to the test results for the observations of the internal organs, and the details 
of the remaining observation methodology are as per a separate report (Mineshita, et al, 
1969). 

3) Chronic toxicity 

The dosage amount was 2.5, 12.5, and 62.5 mg/kg per day. Using ten animals per group, 
we administered gum Arabic to the control group. 
The dosage period was 6 months (26 weeks). 

The observation items were selected as per the chronic test noted in the separate report 
(Mineshita, et al, 1969). 



CH 3 
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Test Results 

1) Acute toxicity 

Progression of the toxicosis: In all of the routes of administration (i.e. subcutaneously, intravenously, 
orally, or intraperitoneally) in both the mice and rats, we observed the same toxicity symptoms, a 
reduction in spontaneous movement, sedation, a slight relaxation in the skeletal muscles, difficulty 
walking and catalepsy, but in mice, there were subjects that showed convulsions, intoxication, and 
straub tail reactions prior to death. The onset of these symptoms was immediately after administration 
when administering the compound intravenously, it was 10 minutes later when administering the 
compound subcutaneously or intraperitoneally, and it was within 20 minutes when administering the 
compound orally. Within 30 minutes, we observed hypersalivation, lacrimation, respiratory inhibition, 
and drooping eyelids in addition to the above symptoms. These symptoms mostly disappeared within 
48 hours, but the continuation of the catalepsy was long, taking up to 72 hours for the subject to return 
to normal. Also, at this point, the weight of the subject began to increase. Determinations of life or 
death for the animals were all made within 24 hours. Table 1 shows the LD 50 values. 
Visual and histological examination of the internal organs: In the dead subjects, we observed stasis in 
the liver, kidney, and lungs, but there were no other significant changes. In the mice that were put 
down on the third day, 



Tablk 1 J-Dso values of S-805 in mice and rats by single administration 
Mouse (mg/kg) Kit (mg/kg) 

Route 





Male 


Female 


Male 


Female 


po 


67 
(50-80) 


62 
(54-70) 


221 
(187-239) 


151 
(118-199) 


sc 


53 
(44-62) 


76 
(70-82) 


381 
(.331-439) 


350 
(292-409) 


ip 


34 
(30-37) 


34 
(31-37) 


35 

( 32- 38) 


37 

! 32- 41) 




22 
(20-24) 


22 
(20-24) 


18 

( 18- 19) 


21 

( 19- 23) 



Figures in parentheses represent 95% confidence limits. 
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Toxicity Testing of Dibenzoxazepine Compound S-805 (I) 



we observed only slight anemia in the lungs in those subjects that received an oral administration of 
the compound. 

In the dead rats, we observed stasis of the liver, kidney, and lungs, and in the animals that were put 
down on the third day, we observed anemia in the liver, kidney, spleen, and thyroid gland. In the rat 
group that received subcutaneous administration of the compound, even in the animals that were put 
down on the third day, there were examples wherein a small amount of the compound was unabsorbed, 
and remained in the location of the compound administration. 
There were no significant histological changes in the mice and rats. 
2) Sub-acute toxicity 

General state: In the mouse group that received the compound, throughout the entire test period, 
approximately 10 minutes after administration of the compound, we observed a relaxation of 
movement, a slight muscular relaxation, and catalepsy, and the strength and duration of the symptoms 
was related to the dosage amount. In rats, the 0.5 mg/kg group showed catalepsy and a slight sedative 
state only during the initial stage of the testing, in the 2 and 8 mg/kg groups, these symptoms lasted to 
the middle of the testing, and in the 32 and 64 mg/kg groups, these symptoms persisted throughout the 
entire period. 

Fatalities: Table 2 shows the fatalities during the dosage period. In mice, the example which was 
clearly attributable to toxicity of the compound was only the 40 mg/kg group, and the fatality period 
was within 1 week of administration of the compound for all subjects. In the fatalities in this group, 
the weight of the subjects fell after the first day, and we observed a strong sedative state as well as 
catalepsy and hypersalivation. During the autopsy, we observed stasis of the liver, kidney, and lungs, 
as well as anemia and atrophy of the spleen. In the histological exam of these fatalities, we observed 
atrophy of the liver cells and a slight central fatty deposition in the male subjects, and in the female 
subjects, we observed only atrophy of the liver cells. 
There were no other significant changes in the internal organs. 

In rats, the male fatalities were only in the 64 mg/kg group, and we observed female fatalities in groups 
with dosages greater than 32 mg/kg, but in rats, unlike in the mice, there were many instances of 
fatalities among female subjects. Prior to death, we observed growth inhibition, and in particular, in 
the first half of the testing period, this growth inhibition was marked in the five subjects that died 
(45%). In the autopsy examination of the fatalities, we observed stasis of the liver, kidney, and lungs 
in all subjects, in half of the subjects, we observed atrophy of the spleen, and in a small number of the 
subjects, we observed nose bleeds and a bloating of the belly. Histologically, we observed a slight 
central fatty deposition of the liver cells in addition to the above stasis of the internal organs. This 
change was stronger in female subjects. 

Food intake and body weight: In the mice, we observed body weight inhibition in the males of all of 
the groups that received the compound, and in females, we observed body weight inhibition in only the 
40 mg/kg group, whereas the subjects in the other dosage groups showed a weight gain that was 
greater than or equal to that in the control group. The food intake showed the same trend as was seen 
in the body weight variation, and in the 20 mg/kg and lower dosages, the females showed a better 
eating efficiency than was even seen in the control. In the rats, there was growth inhibition in the 
dosage groups of 2 mg/kg and greater for the males, and 32 mg/kg and greater for the females, and we 
saw a correspondent reduction in the amount of food taken (Table 2). 

Hemogram: There was no significant change in the red blood cell count in the mice. In the dosage 
groups of greater than or equal to 10 mg/kg, the males showed a trend in reduction of white blood cell 
count, but in the females, there was no variation with a dosage - activity relationship. 
In rats, in the males in the 64 mg/kg group, there was a slight increase in the red blood cell count, the 
hemoglobin levels, and in the hematocrit values, and in this group, there was an increase in the white 
blood cell count in both the males and females. In terms of the white blood cell percentage by cell 
type, in the groups that received the compound, there was a general increase in heterophilic leucocytes, 
and we also observed a trend in reduction in the lymphocytes (Table 3). 

Internal organ weight: In the mice, the internal organs that had seen a reduction in weight were the 
liver (males, greater than 10 mg/kg), thymus gland (males, 40 mg/kg), and adrenal gland (females, 
greater than 10 mg/kg), and the internal organ that saw an increase in weight was the submaxillary 
gland (females, greater than or equal to 20 mg/kg) (Table 4). 
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Tablh 2 Body weight and food consumption in mice and rats orally administered S-805 for 30 days 



Average Average 
No. of animals body weight food consumption 
gain (g) (g/animal/30 days) 





Male 


Female 


Male 


Female 


Male 


Female 


Hale 


Female 


(,a, 


12(0) h> 


:2(i) 




















4 6* 


5 0* 


142 


107 


0 032 


0 047 


10 


12(2) 


12(0) 


4.2* 


5.0* 


128 


112 


0.033 


0.045 


20 


12(1) 


12(0) 


3.7+ 


4.9* : 


127 


129 


0.029 ; 


0.038 


40 


12(7) 


12(4) 


2.9* 


3.3* . 


123 


106 


0.024 


0.031 




12(0) 


12(0) 


260. 1 


120.3 


749 


530 


0. 347 


0.227 


0.5 


12(0) 


12(0) . 


242.1 


124.8 


700 


514 


0.346 


0.243 


2 


. 12(0) 


12(0) 


226.2* 


118.6 


678 


492 


0.334 


0.241 


8 


12(0) 


12(0) 


196.4" 


106.1 


602 


460 


0.326 


0.231 


32 


12(0) 


12(3) 


157.0* 


69.7* 


533 


401 


0.295 


0. 174 


64 


12(2) 


12(6) 


82.7* 


35.7* 


393 


349 : 


0.210 


0.102 



a) 1% arabic gum. 

h) Figures in parentheses indicate the number of animals that died during the 30 days of administra- 
* Significant difference from controls, p<0.03. 
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Dose 
(rag/kg/day) 



Tablf. 3 Hematological findings h 



a] 1% arabic gum. 



13.5 
13.2 
13.0 
13.1 
14.4* 



13.9 
14.0 
13.9 
13.8 
13.4 
14.6 



Table 4 Organ weight in mice orally administered 











Absolute 


Dose 


No. of 








(mg/kg/day) 


mice 


Heart 


Kidney 

(g) 


Liver 




(mg) 


(S) 


o 5 > 


10 


165 


0.60 


2.06 


5 


10 


150 


0.57 


1.84 


10 


10 i 


176 


; 0.63 


1.72* 


20 1 


io ! 


167 


0.59 


i. 55* 


40 j 


5 


177 


0.S2 


i.68> 


0 ci 




124 




1.28 


5 


10 


129 


0.35 


1. 35 


10 


10 


124 


0. 32 


1. 23 


20 


10 


136 


0. 34 


1.28 


40 


i 


123 


0.35 


1.29 



a) Seminal vesicle for male, and ovary for female. 

b) Testis for male, and uterus for female. 

In the male rats, at dosages of greater than or equal to 2 mg/kg, and in females, in the dosage groups of 
greater than or equal to 32 mg/kg, we observed a reduction in weight of each internal organ 
corresponding to the body weight reduction, and there were no internal organs which saw an increase 
in weight (Table 5). 

Histological Exam: In the surviving mice, we observed a change attributable to the compound only in 
the male livers, and in the females, there was no change. The change in the liver was a slight increase 
in the acidophilic properties of the liver cells and a slight atrophy in the liver cells, which was 
confirmed in approximately half of the subjects in the 20 and 40 mg/kg groups. 
We observed a slight atrophy in the liver cells of the surviving rats (5/10 subjects) and a reduction in 
the halophilic particles (3/10 subjects) in only the males in the 64 mg/kg group. The subjects that 
showed a slight atrophy in the heart muscles were the 64 mg/kg group (5/10 males, 2/6 females), and 
the 32 mg/kg group (2/10 males, 1/10 females). The subjects that showed an increase in the reticular 
cells surrounding the lymphoid follicles of the spleen and the subjects that showed a slight atrophy in 
the submaxillary gland end cells were found in the females in the 64 mg/kg group. 
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3) Chronic toxicity: 

General state: in the 2.5 mg/kg group, during the early stages of the testing, we observed 
approximately half of the subjects showing a sedative state and symptoms similar to catalepsy, but 
after more than a month had passed, these subjects showed a general state that was in no way different 
from that of the control group. In the dosage groups of greater than or equal to 12.5 mg/kg, we 
observed the above symptoms in all of the subjects, and in particular, in the 62.5 mg/kg group, the 
above symptoms were strong, with many subjects dying within a week. 
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Toxicity Testing of Dibenzoxazepine Compound S-805 (I) 



orally administered S-805 for 30 days 

Hematocrit White blood cell Differentiation (%) of WBC 



Male 


Female 


Male 




Male 


Female 


Male 








6,040 


5, 04 J 


17.7 


18.0 


79. 8. 


77. ( 






5,800 


3,360* 


24.2 


20.6 


72.9 


75. S 






3,820* 


5,150 


24.0 


16.2 


73.8 


81.1 






3,200* 


3,580* : 


24.6 


14.0 


73.3 


82. < 






3,860* j 


4,890 ; 


23.0 


13.4 


75.0 


83. < 


38.5 


39.8 


8,530 


7,120 


7.5 


7.3 


90.9 


90.: 




38.7 


8,870 


7,340 


8.4 


11.7* 


88.4 


84. i 


37.9 


39.9 


10,000 


9,040 


10.6 


14. 5* 


86.1 


82. i 


37.5 




7,800 


9,170 j 


15.3* 


10.7 


81.6* 


87.1 


37.7 


34.7* 


11,030 


7,480 ' 


16.7* 


15.0 


80.4* 


81. J 


42.6+ 


39.2 


12,220* 


11,500* 


11.4 


12.7* 


86.6 


84.^ 


* Significant difference from controls, p<0.05. 











organ weight 





Adrenal 


Thymus 


Submax. gl. 


Sex 




Lung 


%s) 


(mg) 


(mg) 








[mgj 


144 


5.5 


36.5 


196 


138 


I' 235 ! 


245 


197* 


6.1 


30.1 


170* 


159 


231 


295 


149 


5.8 


35.9 


1 i79 * 1 


185 


227 




124 


5.5 


31.7 


207 


207 


236 


233 


122 


5.8 


25.4* 


1 ™ 1 


136 


232 


264 


127 


9.7 


48.5 


106 


10.9 


; 119 ; 


190 


146 


9.3 


48.7 


128 


16.4* 


122 | 


201 


135 


7. 4* 


45.2 


112 


13.6 


134 ! 


217 


167 


7.6* 


56.5 


135* 


14.9* 


151 


228 


130 


7.9* 


51.5 


131* j 


13.8 


132 


201 



c) 1% arabic gum. 

* Significant difference from controls, p<0.05. 



Fatalities: We observed a 64% mortality rate within the first week, and there was, in general, a strong 
growth inhibition prior to death. During an autopsy of these subjects, we observed stasis in the lungs, 
liver, and kidney, as well as bloating due to gas build-up in the digestive tract, and atrophy in the 
spleen. Histologically, our findings matched the fatalities in the sub-acute toxicity testing. 
Body weight and food intake: In the males, there was a dosage - activity relationship in all of the 
dosage groups, but in the females, there was a growth inhibition in only the 62.5 mg/kg group, and we 
observed a reduction in the food intake corresponding to this inhibition (Table 6, Figure 2). 
Hemogram: At the third month, in the 62.5 mg/kg group, we observed a trend for a slight reduction in 
red blood cell count, in the hemoglobin levels, and in the hematocrit levels, but at the sixth month, 
these values had returned to levels that were no different from those in the control group. The white 
blood cell count was slightly reduced in the third month in the males in the 12.5 and 62.5 mg/kg group. 
We observed an increase in the heterophilic leucocytes and a decrease in the lymphocytes in females in 
terms of the percentage of white blood count by cells, and we observed this as well in the 62.5 mg/kg 
group in the sixth month (Table 7). 
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Internal organ weight: Corresponding to the weight inhibition, the weight of the internal organs was, in 
general, reduced. While there is a significant difference in the degree of reduction in the various 
internal organs, this reduction was clear in the male liver, kidney, spleen, and heart (Table 8). 
Blood plasma analysis: The changes with a dosage - activity relationship were in the S-GOT values of 
the females and in the total cholesterol levels. The former showed a higher value in the 12.5 and 62.5 
mg/kg groups, and the latter showed a lower value in all dosage groups (Table 9). 
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Table 5 Organ weight of rats orally administered 



Absolute 

Dose No. of 



Male 



(mg/kg/day) 


rats 


Heart 


Kidney 


Liver 


Spleen 




(g) 


(8) 


(ff) 


(g) 




10 


1 ''6 


3 n 5 


15 17 


0 88 


0,5 


10 


1.19 


2.85 


14.54 


0. 93 


2 


10 


1.14 


2. 66* 


13.42 


0.79 


8 


10 


1. 03* 


2.36* 


12. 12* 


0.76 


32 


10 




2. 44* 


10. 67* 


0.70* 


64 




0.79* 


1.88* 


8. 80* 


0.46* 


„c, 


10 


0. 77 


1.76 


8. 16 


0. 62 


0.5 


10 


0.85 


1.83 


7.80 


0.68 


2 


10 


0. 80 


1. 66 


8.23 


0.59 


8 


10 


0.76 


1.70 


7.96 


0. 61 


32 


9 


0.65 


1.57 


7.56 


0.49 


64 


6 


0. 57* 


1. 43* 


6.91* 


0. 42* 



a) Ventral prostate for male, and uterus for female. 

b) Testis for male, and ovary (mg) for female. 



Table 6 Body weight and food consumption in rats orally administered S-805 for 6 months 









Average 








Dose 


No. of 




body weight 


food coasumption 


Food efficiency 


(mg/kg/day) 






gain (g) 


(g/anrmals/26 w) 






Male 




Male Female 


Male 


Female 


Male Female 




10(0)*" 


10(0) 


569 235 


4,199 


2,902 


0. 136 0. 098 


2.5 


10(0) 


10(0) 


473* 280 


3,629 


2,724 


0. 130 0. 103 


12.5 


10(1) 


10(1) 


401* 246 


3,363 


2,641 


0.119 0.093 


62.5 


10(7) 


10(5) 


302* 197* 


2,813 


2,430 


0.107 0.081 



a) 1% arabic gum. 

b) Figures in parentheses indicate numbers of rats that died during 6 months of administration. 
* Significant difference from controls, p<0.05. 




Fig 2 Growth curve of rats orally administered S-805 for 6 months. 
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Toxicity Testing of Dibenzoxazepine Compound S-805 (I) 



S-803 for 30 days 





organ w 


eight 
















Adrenal 


i Thymus 


Thyroid 


Hvpophvsis 


Submax. gl. 


Se: 


x organ 


Lung 


(mg) 




(nig) 


' (mgj" 




(mg) al 


is) h> 


(g) 


46.8 


610 


16. 6 


12.3 


550 


376 


3. 03 


1.57 


42.5 


660 


21. 2 


9. 8* 


530 


340 


3.08 


1.95 


52.0 


510 


19. 0 


11.9 


530 


361 


3.16 


1.47 
















1.72 


47.2 


460* 


13, 3 


9. 5* 


480 


231* 


2. 66 | 


2.13* 


47. I 


400* 


12. 7* 


8.4' 


390* 


193* 


j 2.54 j 


0.98* 


57. 3 


458 


12.5 


11.5 


392 


268 


73.8 


1.03 


54.4 


481 


14. 3 


11.1 


403 


333 


74.9 


1.29 


54.8 


456 


12.2 


9.1 


401 


247 


88.4 


1.02 


52.5 


403 


13.5 


11.0 


392 


281 


; 70. 5 


1.14 


56.4 


267* 


11.5 


8.9* 


323* 


214 


53.5* i 


0.95 


48. 8* 


260* 


12.6 


6.4* 


273* 


248 


! 43.3* ! 


1.04 



c) 1% arable gum. 

* Significant difference from controls, p<0.05. 

Histological exam: In males, we observed no significant obstruction due to the compound. However, the 
fibrosis of the pancreas islet and the dilation of the renal tubule due to the flattened lining that fills the 
hyaline column in the lumen, and the interstitial cell saturation in the kidney that is seen in elderly SD-JCL 
rats were clearly reduced in the groups that received the compound. In the females, we observed subjects 
in the 12.5 and 62.5 mg/kg groups that showed a reduction in the structure of the halophilic particles of the 
liver cells. There were no other significant changes relating to the administration of the compound (Table 
10). 

Summary 

Throughout the experiment, the general symptoms seen in both the mice and rats were the general 
catalepsy and sedative activity that is seen in tranquilizers, and these were observed with no relation to 
dosage method or gender. The strength of the activity and the duration was related to the dosage amount. 
In a single dosage, even when administering a lethal dose, those subjects that managed to survive were able 
to return to normal within 72 hours. The above activity is thought to be connected to the reduction in food 
intake during continuous administration of the compound as well as to the growth inhibition. With large 
doses that were administered continuously, the subjects died within one week as these symptoms increased, 
but the subjects that managed to survive during this period lived through to the end of the testing. 

The reduction in food intake and growth inhibition were stronger in males than in females in both 
the mice and rats, and in the dosage group of less than or equal to 20 mg/kg, the females showed not only a 
food intake but also growth that was greater than that seen in the control groups. 

There were no significant changes in the hemograms in the mice and rats, we observed a reduction 
in the white blood cell count in the dosage groups of 10 mg/kg and greater in the male mice. In the rats, 
there was an increase in the white blood cell count in both males and females in the 64 mg/kg group, we 
observed a slight increase in the red blood cell count in only the male subjects. 

In terms of the weight of the internal organs, there was a weight reduction corresponding to the 
weight inhibition in both the mice and rats, but there was also a slight variation between the individual 
organs. The most significant cases were in the liver in male mice, and in the liver, kidney, heart, and spleen 
of the male rats. 

There were many interim fatalities of male subjects in mice, and in rats, there were many female 
fatalities. In the autopsy exam, other than a general stasis of the internal organs, there were no significant 
changes. Histologically, there was atrophy in the liver cells in both the mice and rats, and with male mice 
and female rats, we observed a slight level of fatty deposition in the liver cells in the central part of the 
hepatic lobule. 
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In a histological exam of the surviving subjects, we observed an increase in acidophilic properties 
of the liver cells and atrophy in the liver cells in half of the subjects in the 20 and 40 mg/kg groups in mice. 
In the rats, we observed subjects showing atrophy in the submaxillary gland end cells, an increase in the 
reticular cells of the spleen, a slight atrophy of the heart muscle and similar liver changes as were seen in 
the mice, in only the 64 mg/kg group of rats. While it is unclear if these changes were due to a primary 
activity of the compound or if they were a secondary activity due to the reduction in food intake, but it is 
thought that it is probably due to the latter. 

In the case of administering the compound to rats for 6 months, in addition to the same changes as 
were seen in the thirty-day administration, we observed an increase in GOT values and a reduction in total 
cholesterol levels in only the males. As a clear histological change, the general changes seen in older male 
SD-JCL rats, in other words, an enlarged renal tubule due to a flattened lining filling hyaline materials 
within the lumen in kidney (Snell, 1967), a renal tubule with a basal membrane that is partially thickened as 
the halophilic lining fills with aerocysts, fibrosis of the pancreas islet (Rana, et al, 1968; Mineshita, et al, 
1969) and a slight fibrosis and interstitial cellular saturation, hemosiderin deposition, and enlargement of 
the islet, were clearly reduced in the groups receiving the compound. It is unclear whether these changes 
were secondary changes based on the reduction in food intake, or whether they were due to a direct activity 
of the compound. 
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Table 7 Hematological findings in rats 

„ No „f ra +,- Red blood cell Hemoglobin 

Dose J\o. olrats (xI0«/emm) (g/di) 

(mg/kg/day) _ ' 

Male Female Male Female Male Female 

0 a) 10 10 724 684 ! 15.4 ! 14.8 

2.5 10 10 683 681 15.3 14.9 

12.5 9 10 703 631* I 15.0 j 14 5 

62.5 5 6 661* 594* 14.4* j 13.1* 

0 a) 10 | 10 673 673 13.9 14.1 

2.5 10 10 704 691 15.3 14.5 

12.5 9 9 686 650 14.5 14.7 

62.5 3 6 660 647 15.3 14.4 



a) 1% arabic gum. 



Absolute 

Dose No. of 



(mg/kg/day) ' 


rats 


Heart 


Kidney 




Spleen 


: Adrenal 






(g) 


(8) 




(g) 


; (nag) 


O o ; 


10 


1.56 


3.76 


18. 16 


1.04 


' 52.1 


2.5 


10 


1.44 


2.88* 


14.79* 


0.85 


54.0 


12.5 


9 


1.28* 


2.67* 


12.83* 


0.66* 


52.4 


62.5 


3 


0.98* 


2. 17* 


10. 55* 


0.49* 


49.7 


0" | 


10 


1.00 


2.00 


10.49 


0.64 


66.5 


2.5 ! 


10 


0.96 


1.89 


9.76 


I 0.70 


60.7 


i2.5 ; 


9 


0.83* 


1.77* 


9.02 


0.55 


54.4* 


62.5 


5 


0.88* 


1.73* 


8.27* 


0.44* 


| 62.0 



a) Testis for male, and uterus for female. 

b) Ventral prostate for male, and ovary (mg) for female. 



Table 9 Plasma analysis of rats orally administered S-805 for 6 months 

, w , No - 1 Transaminase 1 ' Blood urea .„ ,. I Total 1 „, 
Se * ■ ,JlZ,^ oi nit»gen ■ A ^»f ' ' cholesterol 

, (mg/kg/day) ■ rats S G0T s GpT (mg/dJ) • phosphatase (mg/d0 ( (mg/d/) 



12.5 
62.5 



3 ' 46.1 
10 ! 41.6 



! 9 50.9* j 8.4 

j 5 70.5* ; 10.3 ; 

b) 1% arabic gum 
t difference from controls, p<0.05. 



17.3 
18.0 
17.2 
19.2 
19.8 
18.0 
19.7 



18.4 
18.0 
20.5 
27.4 

10.1 
12.5 
16.6* 
14.6 



Total 
cholesterol 
(mg/df) 


Glucose 
(mg/di) 


Total 
protein 
(g/dfl 


124 


188 


6.4 


88* 


177 


6.6 


74* 


165* 


6.6 


107 


162 


6.5 


103 


157 


6.8 


85* 


144* 


6.5* 


81* 


162 


6.6 


82* 


134* 


6.4 
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orally administered S-805 for 6 months 



White blood cell 



Differentiation (%) of \VBC 



42.7 
42.9 
42.3 



40.7 
35.2 



Male 
14,380 
12,150 
10,300* 
10,040" 
11,950 

7,400* 
10,400 

8,600 



Female 
10, 430 



8,090* 
10,150 



13.7 
11.5 
13.9 
22.2 
15.3 
12.4 



Female Male 

9.3 ■ 84.0 

13.6 ! 86.0 

21.8* I 83.3 



19.9 
27.6* 



88.9 
83.5* 
74.6* 
64.7* 



* Significant difference from controls, p<0.05. 



S-805 for 6 
















Organ Weight 














Thymus 


Thyroid 


Hypophysis ' 
(mg) j 


Submax. gl. 




gan ■ 


Lung 


. Cerebrum 




(nig) 


! 


(g) a ' j 


M 


i._JL„ 


224.0 


28.3 


12.8 


o.7i ; 


3.64 


0.61 


1.70 


1.52 


174.1 


27.1 


12.8 i 


0.68 


3.29 j 


0.54 


1.57 


! 1.56 


197.0 


27.6 


12.8 j 


0.73 


3.47 


0.54 


1.40* 


i 1.54 


131. 0 


244 


10. 8* i 


0.48* 


3. 10* j 


0.38* | 


1.26* 


i 1.47 


192. 7 


20.0 


15.2 


0.52 


0. 63 


94.1 ' 


1.28 


: 1.47 


160.1 ', 


20.8 


16.9 ; 


0.50 ! 


0. 36* 


97.4 


1.26 


1.47 


147.0 i 


18.5 


13.4 


0.50 


0.31* 


84.1 


1.14 


1.44 


130. 0 ! 


18.6 


16.2 


0.42* 


0.38 j 


67.6 j 


1. 13 


1 1.44 


c) l%ar 


ibic gum. 















In the rat sub-acute and chronic toxicity testing, while the maximum dosages administered were 
approximately equal, there was a significant difference in the fatality rate. This is thought to be the effect 
of age differences as we started with juvenile rats in order to expose the compound on as many cross- 
sections as possible during the life of the above animals in the chronic toxicity testing (Zbinden, 1963). 

In the present testing, we used a generally high dosage. In other words, using 2.5 mg/kg as the 
minimum dosage, for which we observed catalepsy in approximately half of the subjects, we administered a 
large dosage regardless of the pharmacological activity, and performed this testing in order to determine the 
toxicity characteristics that would arise. 

The results showed that even with a large dose such as 62.5 mg/kg (1/2.5-1/3.6 LD 50 ) that was 
administered over a long period of time, there was a strong pharmacological activity that led to death in a 
portion of the subjects, but there was little or no organic obstruction, and the most significant change was 
the growth inhibition based on the reduction in food intake. 

A large part of the changes seen during continuous dosage were thought to be secondary changes 
due to a reduction in the food intake. 

Conclusions 

Using mice and rats, we performed toxicity testing through single administration and continuous 
administration of S-805. 
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In both the mice and rats, the main changes to the general state of the animals due to the 
compound were a reduction in activity and catalepsy, and these were seen with no relationship between 
dosage method, dosage frequency or gender. 

During continuous dosage, the reduction in food intake and the growth inhibition was correlated to 
the dosage amount, but these were more pronounced in males in both the mice and rats. There was a 
reduction in the weight of the internal organs corresponding to the growth inhibition, and while the level of 
reduction was different in the individual organs, it was clear in the male mice livers, and in the liver, kidney, 
spleen, and heart of male rats. 

Fatalities due to this compound were frequent in mice, and the reverse was true in rats. In the 
subjects receiving a large dosage for 30 days and in the fatalities, we observed atrophy in the liver cells, 
and we observed a slight level of fatty deposition in the liver cells in only female rats and male mice that 
had died. 
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Toxicity Testing of Ddbenzoxazepine Compound S-805 (I) 



In the six-month dosage testing in rats, we confirmed that a general reduction in the naturally 
occurring obstruction of the pancreas islet and kidney in older SD-JCL rats was the clear histological 
change. 
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